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(54) SUBSTRATE FOR ADHESIVE TAPE

(57)Abstract:

PROBLEM TO BE SOLVED: To obtain a substrate which is used for adhesive tapes exhibiting high adhesive
strengths and has high adhesivity.

SOLUTION: This substrate for adhesive tapes is obtained by forming an acrylic polymer layer having a
thickness of 0.1-5 um and having carboxy! groups in an amount of 25 mgKOH/g. The substrate for adhesive
tapes is also obtained by molding a photocation—polymerizable composition comprising 100 pts.wt. of a
cation—polymerizable compound and 0.01-30 pts.wt. of a photocation— polymerization initiator into a sheet—
like shape, and then irradiating the sheet— like product with light. Therein, 25—65 wt.% of the cation—
polymerizable compound comprises an acrylic polymer consisting mainly of an alkyl acrylate and having a
weight—average mol.wt. of 210,000, and the photocation— polymerizable composition has a total cation—
polymerizable functional group equivalent of <5,000 g-resin/mol.
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1.This document has been translated by computer. So the translation may not reflect the original precisely.
2.%%%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]A substrate for adhesive tape characterized by coming to form a layer of acrylic polymer with a
thickness of 0.1-5 micrometers which has 5 or more mgKOH/g of carboxyl groups on the whole surface at
least of a film state base material.

[Claim 2]An optical cationic polymerization nature constituent containing cationic polymerization nature
compound 100 weight section and 0.01 to optical cationic initiator 30 weight section is fabricated to a sheet
shaped, Are a substrate for adhesive tape which carries out an optical exposure, and weight average
molecular weight to which 25 to 65% of the weight of a cationic polymerization nature compound uses alkyl
acrylate as the main ingredients consists of 10,000 or more acrylic polymer, And a substrate for adhesive
tape, wherein the cationic polymerization nature functional group equivalent of the optical whole cationic
polymerization nature constituent is 5000 or less g—resin/mol.

[Translation done.]
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DETAILED DESCRIPTION

[Detailed Description of the Invention]

(00013

[Field of the Invention]This invention relates to the substrate for adhesive tape.

[0002]

[Description of the Prior Art]Although paper, cloth, a nonwoven fabric, a plastic film, etc. have been used as a
substrate for adhesive tape, The polyethylene terephthalate (PET) film which was excellent in transparency
or intensity depending on the use of adhesive tape, for example, The polyethylene film excellent in chemical
inertness ** etc. may be respectively used as a substrate for adhesive tape, Means, such as denaturalizing
this base matetial surface, improving wettability, and improving the anchor performance of a binder, have
lectured by performing surface treatments, such as corona discharge treatment, flame treatment, and
ultraviolet treatment, for the surface of these substrates for adhesive tape.

[0003]The heat-resistant adhesion performance in which it does not exfoliate in the solder bath or baking
process of the temperature to which especially the heat-resistant adhesive tape used for immobilization of
the masking tape at the time of printed circuit board production or other electronic parts exceeds 200 *%* is
called for. As a binder ingredient of such heat-resistant adhesive tape, For example, the silicone pressure
sensitive adhesive excellent in heat resistance and the adhesive of thermosetting or a photoresist are used,
and, on the other hand, as a substrate for adhesive tape, For example, a polyimide film, a
polyethylenenaphthalate (PEN) film, a polyphenylene sulfide (PPS) film, or a liquid crystal polymer (LCP) film
excellent in heat resistance etc. is used.

[0004]However, even if it performs surface treatments which the anchor performance to a binder is not
enough and generally describes above, such as corona discharge treatment, flame treatment, and ultraviolet
treatment, if the substrate for adhesive tape excellent in such heat resistance is especially in a pressure
sensitive adhesive double coated tape, it may be unable to grant sufficient adhesive strength.

[0005]In JP,9-279103,A, before carrying out an optical exposure, it has adhesiveness, Optical exposure
postcure advances gently, and does not lose adhesiveness promptly, and the substrate and other adherends
for adhesive tape can be pasted by simple means, such as a laminator, And hardening advances gradually and
after the end of an optical exposure is proposed about the new ultraviolet-rays postcure type pressure
sensitive adhensive sheet etc. which appear firm bonded structure like adhesives eventually. Since high
adhesive strength is revealed by leaps and bounds as compared with the adhesive tape which used the
conventional binder, if the substrate for adhesive tape used conventionally was used for the above—
mentioned ultraviolet—rays postcure type pressure sensitive adhensive sheet as it was, it has a possibility
that adhesion power may lose and carry out anchor destruction.

[o006]

[Problem(s) to be Solved by the Invention]This invention was made in view of the above~stated fact, and is
skdk, It is using for substrates, such as adhesive tape which needs the purpose, and adhesion type adhesive
tape in which high adhesive strength is shown, and providing the high substrate for adhesive tape of suitable
adhesion. v

The “adhesive tape” in this invention shall contain the “adhesion tape” on which adhesive strength rises just
like adhesives by a postcure reaction.

[0007]

[Means for Solving the Problem]As for a substrate for adhesive tape of the invention according to claim 1, it
comes to form a layer of acrylic polymer with a thickness of 0.1~-5 micrometers which has 5 or more
mgKOH/g of carboxyl groups on the whole surface at least of a film state base material.

[0008]A substrate for adhesive tape of the invention according to claim 2 fabricates an optical cationic
polymerization nature constituent containing cationic polymerization nature compound 100 weight section
and 0.01 to optical cationic initiator 30 weight section to a sheet shaped, Are a substrate for adhesive tape
which carries out an optical exposure, and weight average molecular weight to which 25 to 65% of the weight
of a cationic polymerization nature compound uses alkyl acrylate as the main ingredients consists of 10,000



or more acrylic polymer, And it is characterized by the cationic polymerization nature functional group
_ equivalent of the optical whole cationic polymerization nature constituent being 5000 or less g—resin/mol.
[0009]A film state base material at least a substrate for adhesive tape of the invention according to claim 1
on the whole surface. If a layer (it is hereafter called a primer layer for short) of acrylic polymer with a
thickness of 0.1-5 micrometers which has 5 or more mgKOH/g of carboxyl groups is formed, it will not be
what is limited especially, For example, polyester system resin, polyolefin system resin, polystyrene system
resin, Polyvinyl acetate system resin, polyviny! chloride system resin, polyvinylidene chloride system resin,
Polyvinyl fluoride system resin, polyvinylidene fluoride system resin, chlorination polyvinylidene chloride
system resin, Polyamide system resin, polyamidoimide system resin, polyimide system resin, polyether imide
system resin, Polyacetal system resin, polyether sulphone system resin, poly SARUHON system resin,
Polyethylenenaphthalate system resin, polyarylate system resin, polyphenylene sulfide system resin, Films,
such as synthetic resin films, such as cellulose type resin and cellulose acetate system resin, paper,
cellophane, textile fabrics, a nonwoven fabric, a metallic foil, a metal deposition film, glass fabrics, and carbon
crossing, or a simple substance of crossing, a complex film of these films, Or a primer layer may be formed in
the whole surface even if there are few reinforced films strengthened with films or fibrous reinforcing
members other than these.
[0010]Especially Polyamide system resin, polyamidoimide system resin, polyacetal system resin, Polyimide
system resin, polyether imide system resin, polyether sulphone system resin, What is called engineering~
plastics system resin films, such as poly SARUHON system resin, polyethylenenaphthalate system resin,
polyvarylate system resin, and polyphenylene sulfide system resin, are used suitably for a use in a high
temperature region from a place which is excellent in heat resistance.
[0011]In order to improve adhesion with a primer layer further, these films or crossing perform surface
treatments, such as corona discharge treatment, flame treatment, and UV irradiation treatment, high—polarize
the surface, and may improve activity. Although a means in particular to form a primer layer in the above-
mentioned film or the crossing surface is not limited, the solvent cast method, an extrusion (lamination)
method, a dipping method, the roll coating method, etc. are mentioned, for example.
[0012]Although a primer layer becomes intramolecular from a layer of acrylic polymer with a thickness of 0.1-
5 micrometers which has 5 or more mgKOH/g of carboxyl groups, A means to introduce a carboxyl! group into
such acrylic polymer intramoleculars, Although not limited in particular, for example Acrylic acid, methacrylic
acid, (Anhydrous) Maleic acid, crotonic acid, fumaric acid, 2~acryloyloxyethyl (propy!) phthalic acid, beta-
acryloxy propionic acid (acrylic acid dimer) and beta—acryloxy propionic acid—acrylic acid adducts (acrylic acid
trimer), Carry out copolymerization of the monomer which has a carboxyl group to intramoleculars, such as
an acrylic acid tetramer and 2—acryloyloxyethyi (propyl) succinic acid, with other acrylic system monomers,
or, A method of denaturalizing acrylic polymer with a carboxyl containing compound using coupling agents,
such as the Silang system and a thiol system, etc. are mentioned.
[0013]Especially as acrylic system monomers other than a monomer which has a carboxy! group which
constitutes the above—mentioned acrylic polymer, although not limited, acrylic acid alkyl ester, methacrylic
acid alkyl ester, acrylamide, acrylonitrile, etc. are mentioned, for example. Copolymerization of monomers
other than acrylic or the functional group content vinyl monomer required for bridge construction may be
carried out to these acrylic polymer if needed. Although not limited especially as these monomers. For
example, styrene, butadiene, isoprene, cumarone, vinyl acetate, N-viny! pyrrolidone, N~vinyl oxazoline, 2-
hydroxyethyl (meta) acrylate, 4-hydroxybutyl (meta) acrylate, epsilon caprolactam (meta) acrylate,
diethylamino ethyl acrylate, etc.; macro monomer; etc. are mentioned,
[0014]A means in particular of the above—mentioned copolymerization is not limited, and polymerization
methods, such as a radical polymerization and ionic polymerization, can be used for it, and, in the case of the
former, are performed by radical polymerizations, such as solution polymerization or bulk polymerization, for
example, but. There is no restriction on use of a radical polymerization initiator activated with light used in
this copolymerization reaction, heat, etc., a chain transfer agent, polymerization inhibitor, a radical activator
(auxiliary agent), etc.
[0015]Although weight average molecular weight in particular of acrylic polymer obtained is not limited, it is
10,000 to about 3 million preferably. When there is a possibility that cohesive force may be insufficient and
adhesive strength may decline when weight average molecular weight of acrylic polymer is not much small,
and it becomes not much large, there is a possibility that viscosity may become high and spreading nature
may fall.
[0016]Glass transition temperature (Tg) of an acrylic polymer layer obtained is 50 ** or less preferably. When
impulse force at the time of an elastic modulus in ordinary temperature becoming high, for example,
exfoliating a tape, if Tg is not much high, etc. is added, it becomes easy to produce a crack, and when such
disruptive strength is high, a crack goes into a primer layer, and there is a possibility that a tape base
material may break.
[0017]As one of the means which reduces Tg of the above—mentioned acrylic polymer at 50 ** or less, there



" is a way a carbon number of an alkyl group raises a rate of a compounding ratio of alkyl (meta) acrylate of 1~
~ 12, as an acrylic system monomer by which copolymerization is carried out. If especially a carbon number of
an alkyl group raises a rate of a compounding ratio of alkyl acrylate of 1-4, while increasing adhesion power
of a substrate for adhesive tape, and a binder with the high polarity, A crack which produces a tape in a
primer layer according to impulse force at the time of exfoliating can be prevented, and fracture toughness
cah be improved. ' :

[0018]A carbon number of an alkyl group as alkyl (meta) acrylate of 1-12, Methyl (meta) acrylate, ethyl
(meta) acrylate, n—butyl (meta) acrylate, isobutyl (meta) acrylate, n—octyl acrylate, isoocty! acrylate, 2—
ethylhexyl acrylate, isononyl acrylate, etc. can be illustrated.

[0019]By constructing a bridge, cohesive force can increase further and the above—mentioned acrylic
polymer which forms a primer layer can increase especially disruptive strength of a shear direction. Although
a grade in particular of bridge construction of the above—mentioned acrylic polymer is not limited, since high
adhésive strength is obtained by insoluble content (a part for gel) to ethyl acetate at not less than 60% of
case, it is preferred.

[0020]Although a bridge construction means in particular of the above—mentioned acrylic polymer is not
limited, a method of, for example, using a method of using a cross linking agent, heat, an electron beam,
electromagnetic waves (light), etc., etc. are mentioned. As a cross linking agent, cross linking agents, such as
an isocyanate system, a chelate system, an epoxy system, the Silang system, and a thiol system, are
mentioned as a type reacted to a functional group, for example. As a type which carries out copolymerization,
a cross—linking monomer at the time of acrylic polymer polymerization, for example, hexanediol diacrylate,
polyethylene—glycol diacrylate, and pentaerythritol — doria — polyfunctional acrylate, such as KURIRETO
and pentaerythritol tetraacrylate, etc. are mentioned.

[0021]Thickness of a primer layer which consists of the above—mentioned acrylic polymer is 0.1-5
micrometers. Cohesive force is insufficient if the adhesion of a substrate for adhesive tape and a binder is
not fully acquired as thickness of a primer layer is less than 0.1 micrometer, but it exceeds 5 micrometers,
Since a primer layer may carry out cohesive failure, and adhesion power does not increase in proportion to
thickness, either and also it is saturated when adhesive strength of a binder is high, it is limited to a
mentioned.range.

[0022]A cationic polymerization nature compound used for a substrate for adhesive tape of the invention
according to claim 2 is a compound which has a cationic polymerization nature functional group in
intramolecular. Especially as these cationic polymerization nature functional groups, although not limited, For
example, epoxy, alicycle epoxy, a hydroxyl group, an episulphide group, an ethyleneimine group, a vinyl ether
group, etc. are mentioned, and epoxy and alicycle epoxy compound are rich in reactivity especially, and since
heat resistance is also high, it is used suitably. )

[0023]As the above—mentioned epoxy compound, for example A bisphenol A type epoxy resin, Bisphenol F
type epoxy resin, an alicycle epoxy resin, etc. are mentioned, and it is marketed with trade names, such as
“Epicoat” by an oil recovery shell epoxy company, “ADEKA resin” by the Asahi electrification company, and
“"ADEKAOPUTOMA.”

[0024]In this invention, weight average molecular weight of a cationic polymerization nature compound to
which the 25 to 65 % of the weight uses alkyl acrylate as the main ingredients is 100,000—3 million, and a thing
that consists of acrylic polymer of 300,000—-2 million more preferably preferably 10,000 or more. intensity of a
substrate for adhesive tape which cohesive force will decline and will be obtained if viscosity will become high
if a molecular weight of acrylic polymer is not much large, film production nature falls and a molecular weight
is not much small — low — it is considered as a small thing.

[0025]What has a cationic polymerization nature functional group described above to intramolecular as the
above—mentioned acrylic polymer is used. As a compound which acrylic polymer uses alkyl acrylate as the
main ingredients, and has a cationic polymerization nature functional group, For example, a cationic
polymerization nature functional group can be introduced into intramolecular by carrying out copolymerization
of glycidyl (meta) acrylate, hydroxyalkyl acrylate, epsilon caprolactam acrylate, the epoxy acrylate, etc.
[0026]Copolymerization of monomers other than acrylic or the functional group content vinyl monomer
required for bridge construction may be carried out to these acrylic polymer if needed. Although not fimited
especially as these monomers. For example, styrene, butadiene, isoprene, cumarone, indene, Vinyl acetate, N—
vinyl pyrrolidone, N-vinyl oxazoline, 2—hydroxyethy! (meta) acrylate, 4—hydroxybutyl (meta) acrylate, epsilon
caprolactam (meta) acrylate, diethylamino ethyl acrylate, etc.; macro monomer; etc. are mentioned.

[0027]If a weight fraction of acrylic polymer in the above—mentioned cationic polymerization nature
compound is less than 25 % of the weight, If it becomes that to which adhesion with a binder falls to and
adhesive strength of adhesive tape produced using this is reduced and exceeds 65 % of the weight, since heat
resistance will fall, it is limited to the 25 to 65 above—mentioned% of the weight of a range.

[0028]If the cationic polymerization nature functional group equivalent of the above—mentioned optical whole
cationic polymerization nature constituent exceeds 5000 g—resin/mol, since crosslinking density will fall and



heat resistance will fall, it is limited to a mentioned range.

) [0029]Optical cationic initiators may be an ionicity photo—oxide generating type and nonionic photo—oxide
generating type any, and 0.01-30 weight—-section combination is carried out to cationic polymerization nature
compound 100 weight section. If in the case of less than 0.01 weight sections a cure rate is small, an
unreacted material may reduce substrate intensity and 30 weight sections are exceeded conversely, in order
that a reaction may begin with low energy, A hardening reaction may also follow a taper like indoor light, pot
life becomes short, and also the cure rate itself reaches saturation, and, also economically, it becomes
disadvantageous.

[0030]As an ionicity photo—oxide generating type light cationic initiator, organometallic complexes, such as
onium salt, such as aromatic diazonium salt, an aromatic halo NIUMU salt, and aromatic sulfonium salt, an
iron—allene complex, a titanocene complex, and an aryl silanol aluminium complex, are mentioned, for example.
As these ionicity photo—oxide generating types marketed of an optical cationic initiator, For example, the
Asahi electrification company make, trade names “Optomer SP-150", “the SP-170", the General Electric
Company make, trade names "UVE-1014", the Sartomer make, the trade names “CD-1012", etc. are
mentioned.

[0031]As an optical nonionic photo—oxide generating type cationic initiator, nitrobenzyl ester, phosphoric
ester, a sulfonic acid derivative, a phenolsulfonic acid derivative, an N-hydroxy imidesulfonate, an
diazonaphthoquinone, etc. are mentioned, for example. These optical cationic initiators may be used.
independently and two or more sorts may be used together. Two or more steps may be made to carry out a
hardening reaction by using two or more sorts of optical cationic initiators from which effective activity
wavelength differs. These photopolymerization initiators may be used together with other photopolymerization
initiators, such as an optical radical polymerization initiator and an optical anionic initiator, for example. In-this
case, the wavelength of light which activates an optical radical polymerization initiator and an optical anionic
initiator does not necessarily need to be the same as that of light which activates an optical cationic initiator.

[0032]Although infrared rays, visible light, ultraviolet rays, X-rays, alpha rays, a beta ray, a gamma ray, an
electron beam, etc. are used, light which activates an optical cationic initiator, Light of long wavelength is
suitably used from ultraviolet rays and this from cost, safety, etc., and since ultraviolet rays which are
especially the wavelength of 200—400 nm have a high amount of energy and handling is easy, it can use very
effectively. As a light source of the above—mentioned ultraviolet rays, a mercury—vapor lamp, a metal halide
lamp, a chemical lamp, etc. are mentioned.

[0033]In a range which does not deviate from pneuma of this invention in a substrate for adhesive tape of
this invention, If needed For example, polyester resin, polyamide resin, polyolefin resin, Silicone resin,
urethane resin, urea resin, cellulose type resin, cellulose acetate system resin, Organic textiles, such as vinyl
chloride resin, vinylidene chloride resin, vinyl butyral system resin, various rubbers, an inorganic filler, and
rayon, an inorganic fiber, textile fabrics, a nonwoven fabric, paper, a metallic foil, etc. can be mixed, or it can
laminate and use. By compounding with such materials, an elastic modulus and hardness of a substrate for
adhesive tape of this invention can be adjusted. By compounding flexible materials, such as urethane resin
and rubbers, especially, shock resistance, flexibility, and modification flattery nature can be strengthened
further, and an elastic modulus and mechanical strength can be further strengthened by compounding an
inorganic filler, textiles, textile fabrics, a nonwoven fabric, etc.

[0034]A substrate for adhesive tape of this invention film—izes these constituents, compounds the various
above—mentioned materials and is produced. Although a means in particular to film—ize the above—mentioned
constituent is not limited, an extrusion method, the cast method, the rolling method, the laminating method,
etc. are mentioned, for example. In a process of the above—mentioned film=-izing, various auxiliary materials,
such as a solvent, lubricant, film production stabilizer, a defoaming agent, a bulking agent, a plasticizer, an
antioxidant, an antiblocking agent, and a separator, may be used.

[0035]Although the thickness is decided and thickness of a substrate for adhesive tape of this invention is
not limited in particular by use of adhesive tape, an about 10—-1000—micrometer thing is usually used widely.
[0036]The film—-ized above—mentioned optical cationic polymerization nature constituent irradiates with light
of activity wavelength of an optical cationic initiator, and the optical exposure of it may be carried out until it
is preferred to make not less than 70% of cationic polymerization nature functional groups in this constituent
react and the surface becomes tuck—free. The optical cationic polymerization reaction can adjust a reaction
with heat or humidity. When the above—mentioned conversion is less than 70%, there is a possibility that
intensity of a film obtained not only falling but heat resistance may fall. The above—mentioned conversion is
computed by quantifying a cationic polymerization nature functional group in this constituent with measuring
methods, such as a titrimetric method or the IR method. _
[0037]Coating of the binder may be carried out to the both sides, and a substrate for adhesive tape of this
invention may be used as a pressure sensitive adhesive double coated tape, it performs releasing treatment,
and may be used as one side adhesive tape. [ a substrate ] [ one side ] [ un—adhering ] As these binders,



" various binders, such as a silicone series, acrylic, a rubber system, a urethane system, a polyester system,

. and an olefin system, and a binder are used, corresponding to the use. If a binder containing a carboxyl group,
a sulfonium group, a hydroxyl group, an amino group, an ethyleneimine group, a phosphate group, etc. is used
especially in the case of the substrate for adhesive tape according to claim 2, it will react to a cationic
polymerization nature functional group of a substrate, and high adhesion strength will be obtained.
[0038]Although a coating means in particular of the above—mentioned binder is not limited and coating may
be directly carried out to one side or both sides of a substrate for adhesive tape of this invention by
methods, such as the cast method and an extrusion method, coating of it may be carried out by a replica
method. With film—izing of a substrate for adhesive tape of this invention, or after carrying out coating of the
binder by methods, such as the cast method and an extrusion method, continuously, optical cationic
polymerization may be advanced by optical exposure.

[0039]

[Embodiment of the Invention]The example of this invention is described.

(Example 1) On one side of a PET film with a thickness of 50 micrometers by which corona discharge
treatment was carried out so that surface *¥%* tension might become 51 dyn/cm. methyl methacrylate 70
weight section, acrylic acid 30 weight section, and an optical radical polymerization initiator (the BASF A.G.
make.) The optical radical polymerization nature resin composition which consists of trade name “RUSHIRIN
TPO” 1 weight section is applied with a gravure roll, This spreading side was irradiated with the ultraviolet
rays whose center wavelength is 365 nm with the mercury—vapor lamp in nitrogen inert atmosphere, and the
substrate for adhesive tape with which the acrylic polymer layer containing a 2—micrometer—thick carboxyl
group was formed was produced. The weight average molecular weight by GPC analysis of the obtained
acrylic polymer was 590,000,

[0040](Example 2) Ethyl acrylate 75 weight section, acrylic acid 25 weight section, and dodecanethiol 0.05
weight section are dissolved in ethyl acetate 150 weight section, Entrainment dissolved oxygen is fully purged
for nitrogen within a separable flask, It heated under a nitrogen atmosphere, stirring at 76 **, the heat radical
polymerization of the azobisisobutyronitrile (azobisuisobutironitoriru) 0.1 weight section was added and
carried out, and the ethyl acetate solution of acrylic polymer containing a carboxyl group was produced. The
weight average molecular weight of the obtained acrylic polymer was 440,000.

[0041]Apply to one side of having used in Example 1, and a PET film of the same kind the ethyl acetate
solution of the acrylic polymer obtained by two roll coaters, and it dries for 4 minutes at 120 ** in a drying
furnace, The substrate for adhesive tape with which the acrylic polymer layer containing a 1-micrometer—
thick carboxyl group was formed was produced.

[0042](Example 3) Change to the heat radical polymerization nature constituent of Example 2, and Butyl
acrylate 87 weight section, beta—carboxyethyl acrylate 10 weight section, 2—hydroxyethyl acrylate 3 weight
section, The ethyl acetate solution of the acrylic polymer which contains a carboxyl group like Example 2 was
produced except having used dodecanethiol 0.2 weight section, the ethyl acetate 100, and
azobisuisobutironitoriru0.1 weight section. The weight average molecular weight of the obtained acrylic
polymer was 270,000. subsequently — as opposed to acrylic polymer 100 weight section containing the
obtained carboxyl group —— an isocyanate cross—linking agent (Japanese polyurethane company make.) The
ethyl acetate solution of the acrylic polymer which added trade name “coronate L™ 0.2 weight section, It
applies to one side of having used in Example 1, and a PET film of the same kind by two roll coaters, It dried
for 4 minutes at 120 ** in the drying furnace, and further, age for 72 hours, it was made to harden at 50 %%,
and the substrate for adhesive tape with which the acrylic polymer layer containing a 0.8—micrometer—thick
carboxyl group was formed was produced.

[0043](Comparative example 1) The substrate for adhesive tape was produced like Example 1 except the
thickness of the acrylic polymer layer containing a carboxyl group having been 0.05 micrometer.
[0044](Comparative example 2) The substrate for adhesive tape was produced like Example 2 except the
thickness of the acrylic polymer layer containing a carboxyl group having been 10 micrometers.
[0045](Comparative example 3) changing to the acrylic polymer obtained in Example 2 —— amino group
content acrylic polymer (the NIPPON SHOKUBAI Co., Ltd. make.) A trade name “poly MENTONK350”, Tg =
40 ** and an amine hydrogen equivalent produced the substrate for adhesive tape like Example 2 except
having used 400 g—solid/eq.

[0046](Comparative example 4) Having used in Example 1 and a PET film of the same kind were used as a
substrate for adhesive tape as it was. ,

[00471In order to evaluate the performance of the substrate for adhesive tape obtained by Examples 1-3 and
the comparative examples 1—4, the gel fraction and Tg containing a carboxyl group of the acrylic polymer
layer were measured by the method shown below. A measurement result is shown in Table 1.
[0048]Measurement of the gei fraction was immersed in the 200-times the amount ethyl acetate of the
resinous principle of a sample acrylic polymer layer, was shaken with a part for 120 round-trip/, and the
amplitude of 45 mm for 24 hours using the shaker, measured the solid content weight classified by ** by 200




mesh networks, and showed it with the weight fraction.
. [0049]About the resinous principle of the sample acrylic polymer layer, measurement of Tg measured the
dynamic viscoelasticity spectrum and searched for it from the peak value of tandelta.
_[0050]In order to evaluate the performance of the substrate for adhesive tape obtained by Examples 1-3 and
the comparative examples 1-4, adhesive tape was produced with the repllca method from the pressure
sensitive adhesive composition shown below.
[0051](Production of a pressure sensitive adhesive composition and adhesive tape) poly (ethyl
acrylate/glycidyl methacrylate =98 weight section / amount part of duplexs.) The weight average molecular
weight 550,000 by GPC, Tg=—18 ** 50 weight sections, Bisphenol A type epoxy resin (oil recovery shell epoxy
company make, trade name “Epicoat #828”) 30 weight section, flexible epoxy resin (oil recovery shell epoxy
company make, trade name “Epicoat #292”) 20 weight section and an optical cationic initiator (the Asahi
electrification company make.) To a PET film with a thickness of 50 micrometers by which releasing
treatment was carried out, the pressure sensitive adhesive composition which consists of an amount part of
trade name “Optomer SP170” duplexs. Apply so that thickness may be set to 100 micrometers, form an
adhesive layer, and using a heat laminating machine The temperature of 120 **, [t transferred to the surface
treatment side equivalent to the acrylic polymer layer or this which contains the carboxyl group of the
substrate for adhesive tape in a part for 0.8—m/in the linear pressure of 5kg/cm, and speed, and adhesive
tape was produced.
[0052](Preparation of a specimen) Mold release PET of the adhesive tape produced above is removed, Use a
mercury—vapor lamp for an adhesive layer, and the ultraviolet rays whose center wavelength is 360 nm are

irradiated with 3 J/cm? (it measures by the product “UVIMAP” made by ETI), It laminated so that the primer
layer of the tape base material of one more sheet might be contacted 1 minute after an exposure, and this
layered product was further stiffened for three days at 60 **, and the specimen for T type peel strength
measurement was prepared. The specimen for shearing adhesive strength measurement which set adhesion
area to 10 mm x 10 mm was prepared.

[0053](T type peel strength examination) About the above—mentioned specimen for T type peel strength
measurement, exfoliation speed was considered as a part for part [ for 300 mm/], and 3—-m/, peel strength
was measured at the room temperature, and the exfoliation (destruction) gestalt was observed.

(Shearing adhesion test) About the above—mentioned specimen for shearing adhesive strength measurement,
the shear rate was considered as a part for 10-mm/, and shearing adhesive strength was measured. A test
result is shown in Table 1.

[0054]
[Table 1]
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[0055]Each adhesive tape using the substrate for adhesive tape of Examples 1-3 shows high adhesive
strength as compared with the adhesive tape using the substrate for adhesive tape which consists only of a
PET film in which corona discharge treatment of the comparative example 4 was performed. This is presumed
to be that in which the adhesion power of the PET film of a substrate and a binder is increasing via the
acrylic polymer layer containing a carboxyl group. The adhesive tape using the substrate for adhesive tape of
the comparative example 1, Cannot reveal anchor effect with it, but if the thickness of the acrylic polymer
layer which contains a carboxyl group conversely like the adhesive tape using the substrate for adhesive tape
of the comparative example 2 becomes not much thick, in a certain grade, adhesive strength will increase,
but. [ thin thickness of the acrylic polymer layer containing a carboxyl group, and ] [ sufficient ] The cohesive
failure in this acrylic polymer layer is caused, and an improvement of the adhesion power beyond this cannot




»
be expected.
. [0056]To the adhesive tape using the substrate for adhesive tape of Example 1 being cut by construction
material destruction of a substrate in a high—speed friction test, the adhesive tape using the substrate for
adhesive tape of Example 2 shows high peel strength until it causes the cohesive failure_in an adhesive layer. .
This has high Tg of the acrylic polymer layer containing a carboxyl group, and when it exfoliates, destructive
power concentrates momentarily, a crack enters, and it is presumed to be that in which the substrate carried
out plasmotomy with the shock. On the other hand, Tg of the acrylic polymer layer containing the carboxyl
group of Example 2 is low, and since it is flexible, the above—~mentioned fracture strength is presumed to be
what is based on not concentrating on this layer but an adhesive layer distributing.
[0057]The acrylic polymer layer containing a carboxyl group constructs a bridge, the adhesive tape using the
substrate for adhesive tape of Example 3 expresses a high gel fraction, and shearing adhesive strength is
improved substantially. On the other hand, as for Example 1 or acrylic polymer of 2, a primer layer shifts for
un—constructing a bridge, and about three—example shearing adhesive strength has brought a result which is
not obtained.
[0058]Thus, by making low Tg of the acrylic polymer layer containing a carboxyl group shows that the
shocking destructive power at the time of momentary breakdown or high—speed exfoliation can be eased,
shearing adhesive strength is heightened and a firm adhesion condition can be demonstrated by raising a
degree of cross linking. _
[0059](Example 4) a bisphenol A type epoxy resin (oil recovery shell epoxy company make.) Trade name
“Epicoat #828” 50 weight section, 95 % of the weight of ethyl acrylate, Copolymer (weight average molecular
weight 670,000) 50 weight section which consists of 5 % of the weight of glycidyl methacrylate, Stir uniformly
optical cationic initiator (Asahi electrification company make, trade name “Optomer SP170”) 1 weight section
and ethy! acetate 150 weight section, and it dissolves, The cast is carried out to a PET film with a thickness
of 50 micrometers by which releasing treatment was carried out so that the thickness after desiccation may
be set to 50 micrometers, After having dried for 4 minutes in 100 ** heat oven, obtaining the cast film and 1-

J/ cm—2—irradiating this with ultraviolet rays with a center wavelength of 365 nm with an ultrahigh pressure
mercury lamp, it was made to harden for 1 minute in 150 %k heat oven, and the substrate for adhesive tape
was produced. The conversion of the above—mentioned photopolymerization reaction was measured with the
titrimetric method, and was 96%.

[0060](Example 5) changing to the bisphenol A type epoxy resin of the optical cationic polymerization nature
constituent Of Example 4 —— an alicyclic type epoxy resin (the Asahi electrification company make.) Trade
name “Optomer KRM2110” 60 weight section was used, and the substrate for adhesive tape was produced
like Example 4 except having made into 40 weight sections the loadings of the copolymer (weight average
molecular weight 670,000) which consists of 95 % of the weight of ethyl acrylate, and 5 % of the weight of
glycidyl methacrylate. The conversion of the above—mentioned photopolymerization reaction was measured
with the titrimetric method, and was 99%. .
[0061](Example 6) The bisphenol A type epoxy resin and 95 % of the weight of ethyl acrylate in the optical
cationic polymerization nature constituent of Example 4, It changes to the copolymer (weight average
molecular weight 670,000) which consists of 5 % of the weight of glycidyl methacrylate, an acrylic rubber
distribution bisphenol A type epoxy resin (the NIPPON SHOKUBAI Co., Ltd. make.) The substrate for
adhesive tape was produced like Example 4 except having used copolymer (weight average molecular weight
500,000) 55 weight section which consists of trade name “EPO set 328" 45 weight section, 95 % of the
weight of methyl acrylate, and 5 % of the weight of glycidyl methacrylate. The conversion of the above—
mentioned photopolymerization reaction was measured with the titrimetric method, and was 79%.
[0062](Comparative example 5) The 50-micrometer—thick PET film (the Teijin, Ltd. make, trade name “S-50")
was used as a substrate for adhesive tape.

[0063](Comparative example 6) The 50-micrometer—thick polyimide film (the Du Pont make, trade name
“Kapton 200H”) was used as a substrate for adhesive tape.

[0064]In order to evaluate the heat-resistant performance of the substrate for adhesive tape obtained by
Examples 4-6 and the comparative examples 5 and 6, each substrate was neglected for 10 minutes in the
no—load state in 250 ** oven, and heat shrinkage was measured. All measurement was performed in MD
directions. A measurement result is shown in Table 2.

[0065]In order to evaluate the performance of the substrate for adhesive tape obtained by Examples 4-6 and
the comparative examples 5 and 6, adhesive tape was produced with the pressure sensitive adhesive
composition and replica method of the presentation which are shown below.

[0066](Production of a pressure sensitive adhesive composition and adhesive tape) 96 % of the weight of
butyl acrylate, Copolymer (weight average molecular weight 700,000) 100 weight section of the presentation
which consists of 3 % of the weight of acrylic acid and 1 % of the weight of 2—hydroxyethy! methacrylate is
uniformly dissolved in ethyl acetate 100 weight section, 0.1 weight sections of epoxy system hardening
agents "E-5C” (made by Soken Chemical & Engineering) were blended as a cross linking agent, it applied in



the roll ‘co%ter so that the thickness after drying on the 50—micrometer—thick PET film by which releasing
treatment was carried out might be set to 50 micrometers, and it dried for 4 minutes in 100 ** heat oven.
The obtained adhesive layer was laminated at the room temperature to both sides of the substrate for
adhesive tape obtained by Examples 4-6 and the comparative examples 5 and 6, and the pressure sensitive
adhesive double coated tape was produced.

[0067]Room temperature lamination of the obtained pressure sensitive adhesive double coated tape was
respectively carried out to the steel plate of SUS304 ground according to JIS Z 0237 on condition of for 1-
m/in linear pressure 2 kg/cm and speed, and also the steel foil of 50 micrometers—thick SUS304 was pasted
together similarly. It was neglected in 100 ** oven after adhesion for 1 hour, and exfoliation adhesive strength
was measured 180 degrees under 100 ** atmosphere. The measurement result was shown in Table 2. The

functional group equivalent of the substrate for adhesive tape of Examples 4-6 was combined with Table 2,
and was shown.

[0068]
[Table 2]
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[0069]It was checked that the pressure sensitive adhesive double coated tape using the substrate for
adhesive tape of Examples 4—6 shows high adhesive strength in an exfoliation adhesion test 180 degrees, and
is carrying out cohesive failure also of any in the adhesive layer, and the substrate for adhesive tape and an
adhesive layer have high adhesion so that more clearly than Table 2. On the other hand, each pressure
sensitive adhesive double coated tape using the substrate of the comparative examples 5 and 6 shows
substrate interfacial failure, and shows that is low and exfoliation adhesive strength does not have the
enough adhesion of a substrate and an adhesive layer, either 180 degrees. '
[0070]To each substrate for adhesive tape of Examples 4-6 showing the heat resistance in which heat
shrinkage was low excellent, especially the substrate of the comparative example 5 has large heat shrinkage,
and the use which can ask for heat resistance cannot be presented with it.

[0071]

[Effect of the Invention]Since the substrate for adhesive tape of this invention is constituted like the above
statement, even if it does not perform an exceptional surface treatment to a substrate, high adhesion with a
binder is acquired, Especially in the case of the substrate for adhesive tape according to claim 2, since a
fixed quantity of above has hardened by the polymerization of a cationic polymerization nature compound,
high heat resistance is shown.

[Translation done.]




	2008-06-13 Foreign Reference

